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Abstract

Cerebral microbleeds (CMB) are one of the imaging markers for cerebral small vessel disease, with
prevalence increasing with age. Intracerebral small vessel lesions can lead to hemosiderin deposi-
tion, presenting characteristic changes on magnetic resonance sequences such as SWI. Hyperten-
sion, cerebral amyloid angiopathy, diabetes, hyperhomocysteinemia, obstructive sleep apnea, and
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smoking are major risk factors for CMB. CMB is significantly associated with clinical outcomes in-
cluding cognitive decline, stroke (both hemorrhagic and ischemic), and post-stroke depression. Ther-
apeutically, the presence and number of CMB critically influence decisions regarding intravenous
thrombolysis and antiplatelet, anticoagulant therapy, necessitating individualized risk-benefit as-
sessments balancing hemorrhagic and thrombotic risks. Future research should focus on early and
precise identification of CMB, establishing risk stratification models, and developing targeted inter-
vention strategies to improve patient outcomes and reduce societal burden.
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1. 5=

Fiki /I~ 1L 7975 (cerebral small-vessel disease, CSVD) & —2H 1 2 Fi R 51 B (IR IR - 54105 - W EREE &1L,
FOR TR B UR R AETE RN A /NI R4 - NSk S Foze v 0 52 Bk, BANIE . S k-5 /N i ik
XL L 55 5 A 1Y) e 2 T UG Dh e S5 ZH 2 SRR B 26 [1] o fiifsl i 1fi (cerebral microbleed, CMB)s& CSVD
RZFFEVERAAR S S —, ORI SEAUR B T Wi/ I R R, 385 B I IR PR TS %)
FHK

CMB T & 58 52 It 5 3 )RR A O KO 34 [2] . IRAT W 28 o, 60~69 & AHE CMB i
N 11%, 70~79 % ANHETH 22 22%, 80 % [t LA B84 NHENI &k 39% [3]. 4l FE A H 254 HEFE AN B
JnEl, SZukEen, CMB B NS IERRSEY K. MBI/ I I B E R rE, CMB RS
WS R« T RE N FE AR IG R4S R B UIAH DG, 0] B8 (R KT B A T T M B AE By, 442
EIT R R SR EERY R —E fuE. i, nasst CMB IR S8R5, AR RRA . XU B 5 b T
HSHE SR BRSO, AR HEERNISLE N, XHEALGREE O HNZ —,

IR EALH 5 SR ERE R, CMB IRIAR T2 i N 1) I B e B 240, H I /N s 2R
MR, MBS MG Fa e rb 3 Bk 1 3 38 2 A /N I Jo 3] ) R iR, T R AAE 1 1)
R AR (4], BTk 2 B A SRR IR R, CMB 7R 5 R IR R AF (MR 7 51 2 3 H 7Y
MISABER I 7E T2 IBCE: FE [R1% 7 51 I BUB B A (SWI) 751 |, CMB RILL FHEMT . 15534
EYERS I NETE B R R ke, BB H N 2~5 mm, SR RAE] 10 mm; T AE U B R FE VR 41
(FLAIR). T1 A0 (TIWIDFT T2 A0ALSAZ (T2WI) b, 280 i 3 TovE i miin gl . 5 MR 2 e
SWI _FRIBUAE, CMB RIUATERFE 2 H 258 HH IS R I MEAS S SR kR[], 1 M IR 25 SR A [
FARZ T E R BLESRALIRHE . BB R BRI AW, & SR B4 (Quantitative Susceptibility
Mapping, QSM)SEMEXHH AL R 2 R ks R, LRI T CMB (kIR 5% A 1R i AT ik /1 [5]
[6], CHCNIGRIEFRMEETA,

2. CMB BRI E R R EREBEEIEIF

CMB kA AR —RERAEHMAR, 22 M e RARAS S MEERRER.
el E PR R AR 2 CAGIESE ) CMB %L fa AR [7]. HrP sl s ey 2, A
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AN 2 B /I LA B, G 5| R PR I P 3 B3 2 7 AR AL, 77, 3 — D IR BN U 4 4, Bk
B i R [8] . I AN P RE T BURE LA SN ) AR E, i CMB XIS IN[9] [10]. WFFLR M,
Jo A Y B (G0 24 /INEE Bl i e 0 P bR v ZE AR R R A0S CMB R AR MG IR ET 5K bR
HEZE AR S RECZ IR AR T CMB RS fE G R R [9] [11]. ARFFLIEH, BEEFERIK, VA ARE
RIS . BN R D Re Bt A, 2 S SO A B T 1 0 o 3K A R 5 12 £
T RS0 Sy R e v BT A B R ) TH iR, 2R CMIB (1 & AE[12] [13].

I R ) CMB 3B TIRTB R i) A N O /M), S 7 & i /N sh Bk A4k,
2B VR4 SCE WK S5 BRI R R B k= A2, JF B T eI o St SR 3R 3P BRAE A 1 30 vy
I A B b A G [X B0, 0K S g 1) 2l e A3 A i 5t N7 X3 B 7% 5 52 ) Il SR AR AR AR s, 1
I CMB [14]. T ¥k L 9% (Cerebral Amyloid Angiopathy, CAA) /& CMB TR 2 H FI[15]. 5
MEFTE CMB ANFE], CAA FHIKHE CMB 2 WL it B2t B2 T XIR[16]. X5 p-vefitde 200
FF B R ARG R F) /N ISP AR 56, AR5 R 3R X3 L 5 M R 4%, s LT o B A G, 16
T CMB IR AEMEZ[17].

Z O FIESE, [MfEKFS CMB R AR AR R E M M . 7R Skl PE 2 B vh, B P (1
THa5 CMB IR A 2 IEAHK, JUHGR R R T X RIS A W B [18]. bk, R S AT
AN, HLREE CMB [ R AE S0 R 338N [19] . 762 4F 2 IR B, il =8 - B & M (TYG)
fa¥s CMB ™ E AR RN FN T RS 25 UIAH DG [20] . o U v] S 80U 4 R 4B Dh s 24, 38 i &
WM, AERE CMB BIRA, RIS SRE RS, s /N F4EH, InJEl CMB B T2

AW FIRIE, AR A R BH 2 P BRI 45K I8 S 4% & 1iE (Obstructive Sleep Apnea-Hypopnea Syn-
drome, OSAHS)5 CMB #H%, FI{EJy CMB KA F T +[21]. OSAHS K HEFEE 5 CMB H#iE 2
FHIG, WIS SR B (AHD B R, CMB BRI [21]. OSAHS &3 78 MERR 18] S 52 H 30 i 8
15, SEURBRPEERE, X AT RN L N R 40, 350 CMB B, [RIRF, OSAHS 3 f1AA 7 IH]
M B, IXFPAER R (L3030 72 ] Ge s s /S M AU, 77, JERDINJE CMB [k 4 Sk [22].

— T Meta 20 0T 7% {7~ e [5) 8 2 JDk U2 (Homocysteine, Hey) /K P 1] BE & CMB KA (ST fG G Rl
137 Hey /KF5 CMB FIAFE 2 FIE AR R . fEFE BT TR, Hey /KPS CMB IR A% 2 IE
2, HBEHE Hey AKFRITHE, CMB [/ EFE 8 N[23]. Hey @il 4545 M P j7 . ek S LR iR
RAES, 2 56/ M7 R B A [24]. 563 Hey ACFARI A B T-70 Hey /KF5%F CMB f# 75is Al
HLHVR YT AT Be LA H B R X [25]

AR, T KL ApoE B (JLH A2 62 Fl e4 S5A15EH) & CMB B ZSL AN = . MR
N, el FEALEERE CMB RS B3 B IIAH DG, JUHZ M CMB (45 S Ky A L0 AH 5C) [26] [27]. &4 8
XN B e R L (AB) g, JUIRL AB, {EREMNHT CMB K 4E[28] [29]. &4 AT REIE I 1G5 i
Fe A KT HOME FAR EVR S CMB B, JUHAE e2/ed #iiti . I A B2 AR KR T K P 513 CMB X
x5 ik DRI R AR 14 DG BB [30]

W CMB (1 B fE B R R [ 7] B (G P o mld e v E B T /N I, AR L A
PR sEsE M, IR M REL RS, v CMB [FFE R A7 3

3. CMB RE Rl R RN

CMB Fr @ EMImAAR 5 A B . FEF VK. CMB Al BN FITIRE . AT DR IS B b
BN FE[31] [32].  BAMNHF XA EI) CMB S5 IAFIZhAE T R SATDDRESZA . CAZBRtS A B m iAR
KMk, MR N CMB 5z 3 EEAH[33]-[35]. CMB BB I Ay A HIBR RS (AR 54, wn
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i B 5 LA DA e B b 5 9 - (Vascular Cognitive Impairment and Dementia, VVCID) R R 7% B 5 (Al z-
heimer’s Disease, AD)Z& 55 1A KIRE /1 N B, A T FT0T 3979 44 3% A i RSk 2 4F Nt AT 77, K
B2 CMB 5 il 25 K RS AL 2 (MMSE) 15 43 UK LA KA EAL B IS B FE L 22 R [34]

— T Meta 0T 40N T 31 A FIBF 5T, (045 20,368 7 & Kl , 45 EoR, fEdEmized B,
CMB H3 1 Y IR 4 v L I (Intracerebral Hemorrhage, 1CH)A 5k I 4 i 2 71 (Ischemic Stroke, 1S) XU &
EHE[36]. CMB B NEE: i CMB H5EEM SN ICH KESHIZE, i IS KL, R
CMB 55 ICH 1 IS F XU S 2 T s 2 AH G [37] . CMB AE FHEINI g s 1 524 U vh Ay — g 3, A FAL
K, CMB TER MM H 1L 5 38 v AR 5 A 28 v 1 1 A PRt ol A, v o/ v IROR AR i S I R v o
52%, &R I A7 83%, DAk T A T AN i B R FA XU [38] o

CMB 5 %1 J5 414 (post-stroke depression, PSD) A AHIME . — AT 7T, L 210 ik i P4 5 26 o 52
NBEFEX R, BTSRRI CMB & PSD HIAAZ fE K A 2R [39], X 7] fig 5IA#E CMB SEHTIIRERI T
i e 22 368 o A 3 R LSS LA G . CMB AR R i & Bk M B 3 IR, 3CRE 51 s kb Jil [ - 43R 38,
NP4 Sl s, THAREIBIT, AT 500 1 4 AT A 0 ) BB A 1R B R [39] o

4. CMB fill# ;87 EEm

KT CMB B 250 LIk te, —BEAESI. 2R R, CMB BIAATES R 5 i IR 14 fix
H L (ICH) KBS I INAE G, AHIXFROREREA FIRF FL R AAAE 22 o 25250 TR, CMB &3 ICH RAEE A
6% (95%CI: 4%~8%), .7 =T 7 CMB 31 4% (95%Cl: 2%~6%) [40]. #RiM, —I ENCHANTED i
BRI, CMB 5 ICH FISRBCRIARI Gt % W E M 2R [41]. BHFER, CMB [Iff] /A th 5% 7
JEABEEIRR[42] [43]. (P ESHEF A 2 TER 2023) f5tH CMB A2 #E KA FE I 480 45 2l
XFT 3k MRI R B A /D& CMB (1~10 1Y), (ERFAS HA S ke 25 A 00 838, m DA DK FH B B il o6
THAEKE CMB (>10 /MERF A HA A R S5 A 10 38, 3 IR P 5] 25 05 1 T 2 388 I DR 2 AT S I )
KBS, JRIT 3R AR B R[44] . ARRATI TR T R TE 2 &k M IR 78, L CMB IIFEHATHE S 5 0 A
NUINRL, BRI RS, 427+ CMB B Sk k17 1 2 .

UL/ 258 (U By =] DEAK . SRS ER) K48 T 5 CMB 126 RAFEES . Vernooij T)iE, KTz
1BYT 5 CMB R R 5 R, CMB FEHESZ /MR SR A SRV 7 1 38 v 58 8 IL[45] . Naka S8 7T
o T BRI B L G A R S AR (B FE R JIDUAR . SEAs . PV AhE) 5 CMB IR R, S5 %R
] CMB & HPUIML /MR ZGYIPTIE N ICH B R AEZ[46]. fF4EKE CMB [ &% NAEH Bl /MR 254,
PG I8 At P 1T A B 22 A R R[4 7] AHLUBITRIUTAR,  Pa I Al MBI o] PR CMB. A PR A H 1T XU [48]
KPR IGTT B35 7 € 5 MRIBED; CMB 284k, st CMB BER L (&4 .

CMB B MHUEHATT 75 ZAS A AMAG RS, P AR AR ZERT S XS . CMB B Ptia T 4, 4
EARATRE RN CMB #1ICH HR A2, DRI ROE R lEhiEt 77 %8, JUHZ Y SWI 741t CMB £ & it
5 AN, ERFENEGUEERTIEAT SWI FAkGE, LAHIE CMB KI%cE, DUE K& GIT %, BEREih
IMEEAF[49]. 7T o AL B 32 10 AR 24 (Direct Oral Anticoagulants, DOACs)i@ i EL I Xa AT Bkt
ML AT B9 o ML RE 47, AT PR CMB JR 3 ICH XU, i 25 B ST Co YR A A & 5 CMIB 2
HIEFUEIR, TR T AR H G A% B 35 = T8 CMB 4, 1 DOACS (WAIMIPBE . 18 LU nirEfg) 78
CMB 3 AR I AL Hh o UG 22 e, AR SO 2 215060 T b B oY P A ZE(NITHSS > 8 43) & 9
CMB B, TP PuEaIT a5 MR, DT 2 FEAMA b 77 B R HE B B AR T SR g [50]. A A
7R DOACS B = e HEME, 1= B s 85 T AR LB B B e R 4 24 57 & [51]
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5. B4

it 1L (CMB)YE S fisi /S L 995 (CSVD) ISR b 2 —, IR HEEMH &N . fHE A
WAL IR, CMB I AR FFEINE . ARG T CMB FISAEAASIE . BRI A
Bl 2RI R RIS A BT AR Va7 RS B G E . B ISR R, CMB MRS RIER &
ML R SERRFE LT (CAA) S AR BEHRIR IR 5 45 2 22 Fh R AL RIVE I 45 50, MU S Ak ae
R 2R (R I ) B 2R R S AR AN R RS R B UIAR DG, FE S S M S A A A T
M/NR S Lt TT SRmS R T IR Bk .

JREAK, X CMB A7 S BRI E % 2 LSS Pk Bk, TES— PRI EEAR, &®
X+ CMB T 1) 5 A4 IR, SEBEE B, SRR S 2. R, TEIRIRSEERZ T,
R AL EE T CMB HUiE . R A J BRSPS Y, DLAR SIS 254 BRORS HERL A
TEAT RICTLSHs e 1 A5 o R IR A L I XSS 2 TR B B P17 0. B EX CMIB TR ERMIL A F 7047
W=D, BIEMRIE FEZEE 1L CMB WitE, RAKEEE TG, WEKESHES 0.

&5k

[1] H#ACor, #dk, ZEadls, & hEB/NLE R SHE T KR 2021[3). HEZE AR E, 2021, 16(7): 716-726
[2] Romero, J.R., Preis, S.R., Beiser, A., DeCarli, C., Viswanathan, A., Martinez-Ramirez, S., et al. (2014) Risk Factors,

Stroke Prevention Treatments, and Prevalence of Cerebral Microbleeds in the Framingham Heart Study. Stroke, 45,
1492-1494. https://doi.org/10.1161/strokeaha.114.004130

[3] Graff-Radford, J., Botha, H., Rabinstein, A.A., Gunter, J.L., Przybelski, S.A., Lesnick, T., et al. (2019) Cerebral Microbleeds.
Neurology, 92, e253-e262. https://doi.org/10.1212/wnl.0000000000006780

[4] Wu, Y. and Chen, T. (2016) An Up-to-Date Review on Cerebral Microbleeds. Journal of Stroke and Cerebrovascular
Diseases, 25, 1301-1306. https://doi.org/10.1016/j.jstrokecerebrovasdis.2016.03.005

[5] Luo, Y., Gao, K., Zhou, Y., Fawaz, M., Mark Haacke, E., Xia, S., et al. (2025) Differentiating Calcifications from Cer-
ebral Microbleeds Using Quantitative Susceptibility Mapping. European Radiology, 35, 2043-2052.
https://doi.org/10.1007/s00330-024-10889-z

[6] Lee, K., Ellison, B., Selim, M., Long, N.H., Filippidis, A., Thomas, A.J., et al. (2023) Quantitative Susceptibility Map-
ping Improves Cerebral Microbleed Detection Relative to Susceptibility-Weighted Images. Journal of Neuroimaging,
33, 138-146. https://doi.org/10.1111/jon.13054

[7] Cuadrado-Godia, E., Dwivedi, P., Sharma, S., Ois Santiago, A., Rogquer Gonzalez, J., Balcells, M., et al. (2018) Cerebral
Small Vessel Disease: A Review Focusing on Pathophysiology, Biomarkers, and Machine Learning Strategies. Journal
of Stroke, 20, 302-320. https://doi.org/10.5853/j0s.2017.02922

[8] Zhou, T.L., Rensma, S.P., van der Heide, F.C.T., Henry, R.M.A., Kroon, A.A., Houben, A.J.H.M., et al. (2020) Blood
Pressure Variability and Microvascular Dysfunction: The Maastricht Study. Journal of Hypertension, 38, 1541-1550.
https://doi.org/10.1097/hjh.0000000000002444

[9] Bao, Y., Gu,J., Lv, T, Chen, M., Zhao, K., Yang, Y., et al. (2023) Correlation between Blood Pressure Variability and
Deep Cerebral Microbleeds in Patients with Acute Ischemic Stroke. Folia Neuropathologica, 61, 309-316.
https://doi.org/10.5114/fn.2023.130006

[10] Shen, J., Yang, L., Xu, Z. and Wei, W. (2022) Association between Twenty-Four-Hour Ambulatory Blood Pressure
Variability and Cerebral Small Vessel Disease Burden in Acute Ischemic Stroke. Behavioural Neurology, 2022, 1-5.
https://doi.org/10.1155/2022/3769577

[11] FMONEN, 3R, s, 5. B IR R S R0 A SR L[], RS &R 2R &, 2018, 35(6):
484-487.

[12] Toth, P., Tarantini, S., Springo, Z., Tucsek, Z., Gautam, T., Giles, C.B., et al. (2015) Aging Exacerbates Hypertension-
Induced Cerebral Microhemorrhages in Mice: Role of Resveratrol Treatment in Vasoprotection. Aging Cell, 14, 400-
408. https://doi.org/10.1111/acel.12315

[13] Faakye, J., Nyul-Té6th, A., Muranyi, M., Gulej, R., Csik, B., Shanmugarama, S., et al. (2023) Preventing Spontaneous
Cerebral Microhemorrhages in Aging Mice: A Novel Approach Targeting Cellular Senescence with ABT263/Navitoclax.
GeroScience, 46, 21-37. https://doi.org/10.1007/s11357-023-01024-9

DOI: 10.12677/acm.2025.15123601 1847 I A [ 2 3k


https://doi.org/10.12677/acm.2025.15123601
https://doi.org/10.1161/strokeaha.114.004130
https://doi.org/10.1212/wnl.0000000000006780
https://doi.org/10.1016/j.jstrokecerebrovasdis.2016.03.005
https://doi.org/10.1007/s00330-024-10889-z
https://doi.org/10.1111/jon.13054
https://doi.org/10.5853/jos.2017.02922
https://doi.org/10.1097/hjh.0000000000002444
https://doi.org/10.5114/fn.2023.130006
https://doi.org/10.1155/2022/3769577
https://doi.org/10.1111/acel.12315
https://doi.org/10.1007/s11357-023-01024-9

DRk %

[14]

[15]

[16]
[17]
[18]

[19]

[20]

[21]
[22]
[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Liu, W, Liu, R., Sun, W., Peng, Q., Zhang, W., Xu, E., et al. (2012) Different Impacts of Blood Pressure Variability on
the Progression of Cerebral Microbleeds and White Matter Lesions. Stroke, 43, 2916-2922.
https://doi.org/10.1161/strokeaha.112.658369

Shi, Y. and Wardlaw, J.M. (2016) Update on Cerebral Small Vessel Disease: A Dynamic Whole-Brain Disease. Stroke
and Vascular Neurology, 1, 83-92. https://doi.org/10.1136/svn-2016-000035

BABA, . /N A998 AR B B A8 2 R AT ST 2 [9). 1L AR B2 44, 2019, 59(13): 102-105.

W, REEYE, GRENNE, 5. MGUE AR I 00 MRISEA[I]. BRI 9 4% &, 2023, 31(5): 378-383.

Lei, C., Zhong, L., Ling, Y. and Chen, T. (2018) Blood Glucose Levels Are Associated with Cerebral Microbleeds in
Patients with Acute Ischaemic Stroke. European Neurology, 80, 187-192. https://doi.org/10.1159/000494990

Ma, X., Liu, F., Qiu, L., Chen, J., Du, W., He, J., et al. (2025) Correlation between Blood Glucose Level and Cerebral
Small Vessel Disease Markers in Neurologically Asymptomatic, Nondiabetic Individuals. Aging Medicine, 8, 117-125.
https://doi.org/10.1002/agm2.70017

Teng, Z., Feng, J., Dong, Y., Xu, J., Jiang, X., Chen, H., et al. (2022) Triglyceride Glucose Index Is Associated with
Cerebral Small Vessel Disease Burden and Cognitive Impairment in Elderly Patients with Type 2 Diabetes Mellitus.
Frontiers in Endocrinology, 13, Article 970122. https://doi.org/10.3389/fendo.2022.970122

Koo, D.L., Kim, J.Y., Lim, J., Kwon, H. and Nam, H. (2017) Cerebral Microbleeds on MRI in Patients with Obstructive
Sleep Apnea. Journal of Clinical Sleep Medicine, 13, 65-72. https://doi.org/10.5664/jcsm.6390

Song, T.J., Park, J.H., Choi, K.H., et al. (2017) Moderate-to-Severe Obstructive Sleep Apnea Is Associated with Cerebral
Small Vessel Disease. Sleep Medicine, 30, 36-42. https://doi.org/10.1016/j.sleep.2016.03.006

Nam, K.W., Kwon, H.M., Jeong, H.Y., et al. (2019) Serum Homocysteine Level Is Related to Cerebral Small Vessel
Disease in a Healthy Population. Neurology, 92, e317-e325. https://doi.org/10.1212/wnl.0000000000006816

Ji, Y., Li, X.,, Teng, Z., Li, X., Jin, W. and Lv, P.Y. (2020) Homocysteine Is Associated with the Development of Cerebral
Small Vessel Disease: Retrospective Analyses from Neuroimaging and Cognitive Outcomes. Journal of Stroke and Cer-
ebrovascular Diseases, 29, Article 105393. https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105393

F, 507, AR, RIS I A PR Meta 4387 [9]. B 4 o e S A el 28 2 Ak i, 2025,
32(3): 188-195+210.

TRAE ), 5, WSS, S TR I 4 VR 10 e B 11 B DI RS [). TR A,
2020, 39(5): 489-492.

HRET, HZE. ApoE J R £ 25 11 L5 e o 4 106 M0 5 A6 o T At L PR AH DG PR 0], 1L 2R R 5 2 (BR 52 i), 2019,
57(4): 47-51+8.

Graff-Radford, J., Lesnick, T., Rabinstein, A.A., Gunter, J., Aakre, J., Przybelski, S.A., et al. (2020) Cerebral Microbleed
Incidence, Relationship to Amyloid Burden: The Mayo Clinic Study of Aging. Neurology, 94, e190-e199.
https://doi.org/10.1212/wnl.0000000000008735

Bonaterra-Pastra, A., Benitez, S., Pancorbo, O., Rodriguez-Luna, D., Vert, C., Rovira, A, et al. (2023) Association of
Candidate Genetic Variants and Circulating Levels of ApoE/ApoJ with Common Neuroimaging Features of Cerebral
Amyloid Angiopathy. Frontiers in Aging Neuroscience, 15, Article 1134399. https://doi.org/10.3389/fnagi.2023.1134399

ISR, T KM, XIERE, . W g% 0 2685 R e W EAKEFKERBIRES E ERSTIMKR
W] o EZE LR, 2019, 14(9): 856-864.

van Es, A.C.G.M., van der Grond, J., de Craen, A.J.M., Westendorp, R.G.J., Bollen, E.L.E.M., Blauw, G.J., et al. (2011)
Cerebral Microbleeds and Cognitive Functioning in the PROSPER Study. Neurology, 77, 1446-1452.
https://doi.org/10.1212/wnl.0b013e318232ab1d

Nannoni, S., Ohlmeier, L., Brown, R.B., Morris, R.G., MacKinnon, A.D. and Markus, H.S. (2022) Cognitive Impact of
Cerebral Microbleeds in Patients with Symptomatic Small Vessel Disease. International Journal of Stroke, 17, 415-424.
https://doi.org/10.1177/17474930211012837

Chung, C.P., Chou, K.H., Chen, W.T., et al. (2016) Strictly Lobar Cerebral Microbleeds Are Associated with Cognitive
Impairment. Stroke, 47, 2497-2502. https://doi.org/10.1161/strokeaha.116.014166

Poels, M.M.F., lkram, M.A., van der Lugt, A., Hofman, A., Niessen, W.J., Krestin, G.P., et al. (2012) Cerebral Mi-
crobleeds Are Associated with Worse Cognitive Function: The Rotterdam Scan Study. Neurology, 78, 326-333.
https://doi.org/10.1212/wnl.0b013e3182452928

Inoue, Y., Shue, F., Bu, G. and Kanekiyo, T. (2023) Pathophysiology and Probable Etiology of Cerebral Small Vessel
Disease in Vascular Dementia and Alzheimer’s Disease. Molecular Neurodegeneration, 18, Article No. 46.
https://doi.org/10.1186/s13024-023-00640-5

Charidimou, A., Shams, S., Romero, J.R., Ding, J., Veltkamp, R., Horstmann, S., et al. (2018) Clinical Significance of

DOI: 10.12677/acm.2025.15123601 1848 I A [ 2 3k

B


https://doi.org/10.12677/acm.2025.15123601
https://doi.org/10.1161/strokeaha.112.658369
https://doi.org/10.1136/svn-2016-000035
https://doi.org/10.1159/000494990
https://doi.org/10.1002/agm2.70017
https://doi.org/10.3389/fendo.2022.970122
https://doi.org/10.5664/jcsm.6390
https://doi.org/10.1016/j.sleep.2016.03.006
https://doi.org/10.1212/wnl.0000000000006816
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105393
https://doi.org/10.1212/wnl.0000000000008735
https://doi.org/10.3389/fnagi.2023.1134399
https://doi.org/10.1212/wnl.0b013e318232ab1d
https://doi.org/10.1177/17474930211012837
https://doi.org/10.1161/strokeaha.116.014166
https://doi.org/10.1212/wnl.0b013e3182452928
https://doi.org/10.1186/s13024-023-00640-5

DRk %

[37]

[38]

[39]
[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]
[50]

[51]

Cerebral Microbleeds on MRI: A Comprehensive Meta-Analysis of Risk of Intracerebral Hemorrhage, Ischemic Stroke,
Mortality, and Dementia in Cohort Studies (v1). International Journal of Stroke, 13, 454-468.
https://doi.org/10.1177/1747493017751931

Akoudad, S., Portegies, M.L.P., Koudstaal, P.J., Hofman, A., van der Lugt, A., Ikram, M.A., et al. (2015) Cerebral
Microbleeds Are Associated with an Increased Risk of Stroke: The Rotterdam Study. Circulation, 132, 509-516.
https://doi.org/10.1161/circulationaha.115.016261

Charidimou, A., Imaizumi, T., Moulin, S., Biffi, A., Samarasekera, N., Yakushiji, Y., et al. (2017) Brain Hemorrhage
Recurrence, Small Vessel Disease Type, and Cerebral Microbleeds. Neurology, 89, 820-829.

https://doi.org/10.1212/wnl.0000000000004259
ARE, BERR. TR ot L A e VAR () R TULI]. BRI U A SR, 2016, 29(11): 1136-1139.

Yan, J., Qiu, J., Wu, X,, Ge, Y., Wang, J. and Wang, Y. (2020) Pretreatment Cerebral Microbleeds and Symptomatic
Intracerebral Hemorrhage Post-Thrombolysis: A Systematic Review and Meta-Analysis. Journal of Neurology, 267, 301-
307. https://doi.org/10.1007/s00415-018-9156-5

Zhou, Z., Ge, Y., Yoshimura, S., Torii-Yoshimura, T., Sakamoto, Y., Liu, X., et al. (2025) Intravenous Thrombolysis in
Patients with Acute Ischemic Stroke and Cerebral Microbleeds: Results from the ENCHANTED Trial. International
Journal of Stroke, 2025, Article 17474930251392751. https://doi.org/10.1177/17474930251392751

Braemswig, T.B., Villringer, K., Turc, G., Erdur, H., Fiebach, J.B., Audebert, H.J., et al. (2019) Predictors of New
Remote Cerebral Microbleeds after IV Thrombolysis for Ischemic Stroke. Neurology, 92, e630-e638.
https://doi.org/10.1212/wnl.0000000000006915

Jabtonski, B., Gojska-Grymajto, A., Ossowska, D., Szurowska, E., Wyszomirski, A., Rojek, B., et al. (2021) New Re-
mote Cerebral Microbleeds on T2*-Weighted Echo Planar MRI after Intravenous Thrombolysis for Acute Ischemic
Stroke. Frontiers in Neurology, 12, Article 744701. https://doi.org/10.3389/fneur.2021.744701

AR B o R 2R 0 2, AR 22 S AN 2 S LS 24l B 2tk sui i 2 iz yE $8 w2023 [J].
ez R4 &, 2024, 57(6): 523-559.
Vernooij, M.W., Haag, M.D., Van Der Lugt, A., et al. (2009) Use of Antithrombotic Drugs and the Presence of Cerebral

Microbleeds: The Rotterdam Scan Study. Archives of Neurology, 66, 714-720.
https://doi.org/10.1001/archneurol.2009.42

Naka, H., Nomura, E., Kitamura, J., Imamura, E., Wakabayashi, S. and Matsumoto, M. (2013) Antiplatelet Therapy as
a Risk Factor for Microbleeds in Intracerebral Hemorrhage Patients: Analysis Using Specific Antiplatelet Agents. Jour-
nal of Stroke and Cerebrovascular Diseases, 22, 834-840. https://doi.org/10.1016/j.jstrokecerebrovasdis.2012.06.001

Kim, B.J., Kwon, S.U., Park, J., Kim, Y., Hong, K., Wong, L.K.S., et al. (2020) Cilostazol versus Aspirin in Ischemic
Stroke Patients with High-Risk Cerebral Hemorrhage: Subgroup Analysis of the PICASSO Trial. Stroke, 51, 931-937.
https://doi.org/10.1161/strokeaha.119.023855

Park, H.K., Lee, J.S., Kim, B.J., et al. (2021) Cilostazol versus Aspirin in Ischemic Stroke with Cerebral Microbleeds
versus Prior Intracerebral Hemorrhage. International Journal of Stroke, 16, 1019-1030.
https://doi.org/10.1177/1747493020941273

Chen, Z., Ding, Y., Ji, X., Yin, X. and Meng, R. (2021) Advance of Antithrombotic Treatment in Patients with Cerebral
Microbleed. Journal of Thrombosis and Thrombolysis, 51, 530-535. https://doi.org/10.1007/s11239-020-02213-5
AR, IR, BREDE, & O URTERNEESE S M R O IRETRERI ) 2 A A AT 3], WL IR R EE %, 2020,
22(8): 1159-1160.

Mavrakanas, T.A., Charytan, D.M. and Winkelmayer, W.C. (2020) Direct Oral Anticoagulants in Chronic Kidney Dis-

ease: An Update. Current Opinion in Nephrology & Hypertension, 29, 489-496.
https://doi.org/10.1097/mnh.0000000000000634

DOI: 10.12677/acm.2025.15123601 1849 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15123601
https://doi.org/10.1177/1747493017751931
https://doi.org/10.1161/circulationaha.115.016261
https://doi.org/10.1212/wnl.0000000000004259
https://doi.org/10.1007/s00415-018-9156-5
https://doi.org/10.1177/17474930251392751
https://doi.org/10.1212/wnl.0000000000006915
https://doi.org/10.3389/fneur.2021.744701
https://doi.org/10.1001/archneurol.2009.42
https://doi.org/10.1016/j.jstrokecerebrovasdis.2012.06.001
https://doi.org/10.1161/strokeaha.119.023855
https://doi.org/10.1177/1747493020941273
https://doi.org/10.1007/s11239-020-02213-5
https://doi.org/10.1097/mnh.0000000000000634

	脑微出血研究进展
	摘  要
	关键词
	Recent Advances in Research on Cerebral Microbleeds
	Abstract
	Keywords
	1. 背景
	2. CMB常见的危险因素及其病理生理机制
	3. CMB的常见临床表现
	4. CMB抗血栓治疗注意事项
	5. 总结
	参考文献

